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Flow Measurements at the Exit of a Throttle Valve in Gasoline Engines

A, 0 2 HFE, 9887
Sungcho Kim, Cheol Kim, Jonggeun Choi, Hwabok Wee
ABSTRACT

The flow and combustion patterns have been investigated inside the gasoline engine cylinder with the swirl
or tumble flow, whereas the air flow characteristics, which are generated in the part of intake system before
entering into the intake manifold, have not been known completely. It is necessary to analyze the flow field in
the intake system consisting of air filter, throttle valve and intake manifold. The throttle valve, used to control
the intake air flow rate, is important because it makes various mass flow rate and flow patterns. Three-dimen-
sional flow characteristics such as velocities, turbulent intensities and Reynolds shear stresses are measured by
the hot wire anemometer at the exit of the throttle valve with the variation in the valve opening angle(15°, 45°;
75° and 90°) and the Reynolds numbers (45000, 90000 and 140000). There are a lot of changes in flow
characteristics at 75° due to the large recirculation flow comparing with those of the other cases, and the
streamwise velocity is especially enforced strongly below the valve shaft. The other component velocities are

relatively large near the centerline parallel to the valve shaft. The effects of the Reynolds number on the flow
field are not severe.

Fa7)&80o] : Throttle valve(~&2% @ H), Reynolds shear stresses(#l]o]=2= Atk <), Turbulent in-
tensity(H 74 =), Recirculation( Al 5=31), Pressure recovery(d = 3]42)

Nomenclature shear stresses
D : valve diameter(mm) a : valve opening angle in degree
Re : Reynolds number, Re= (L.D/v v @ kinematic viscosity
T

I : turbulent intensity

U : total velocity magnitude 1.H &
u, Vv, W velo<{1ty components AEa} 750 obd, TelAl. aldl A SHar
X, ¥, Z: COOrd]nateS [s) = oA, 9 I Gy, WA TO6 ¢o
~@v,—vw,—wu : Reynolds (or Turbulent) o EE # olon FE3 wdsta At
58 389 ol Y Ul Ay 5
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Fig. 1 Experimental model of the throttle valve
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